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10^30006734 mX[: 2004/3/ ]7 

i^^^m 136-060 

[^^1 /Hg^^Ai ^°}m mtiom^ ii5-ioo2s 

[^^1 KR 

{21) 

20 3 29.000 ^ 

9 s 9.000 ^ 

0 2H 0 ^ 

[^A^g^S] 4 237.000 ^ 

275.000 ^ 
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1020030006734 ^^ <y;^].: 2004/3/17 

^ ^^^^ TV^ 4^ ^J-^lofl ^tb ^A^S.^^, ^§1 VSB -JdJlSl- ^ 

^5:1- OQAM ^JlS ^^tl: ^ Jl^ ^4 ^Bl^^>ji ;^l^^o.^.«)^ 

-4^^! 4^^^ ncfls o]-g-^ >r ^-^Ti^, 5E^ 4^<^1 ^>-§- 

^^^^ ^]^^ c^lojE^ A^^^ ^171^>S.S. c-flolEicHl ^Sy]^ ^B. 

#<^^ ^ 9X^, ^]B\ M.^^^ ^?\] ^ ^ ojcf. ;^1^7ll- oj^^l-c:^ E].o]nj 7].;^ 

fs/2 ^311-=^ sj-^-ll- STil ^^SM^, Aj-c^l ^t!r ^S<^1 

^t}- ^^(JiiH)c^l #;^fl^H OQAM ^^^^1 fll^s]^ ^-f<^lIE ^^^i-^^ >a 

i 2 

^1- OQAM, VSB 
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1020030006734 ^^ ^;^>: 2004/3/17 

a: s"^ -^ni^ {Timing recovery apparatus} 
1^ ^«]:^<y t:^;^!^ TV ^^^71^ l-^:£ 
Z. 3^ S. 2<H1>H OQAM ^31* ^#7] ^^b JS.^ ^^H^£ 

s. 4^ 2^ Jin ^s).^ ^^^^ 

£ 5^ ^ ^^^^ ^1 2 ^Al<^loil ^s. ^^^^ XV ^^71^1 

101 : ^tflM- 102 : 

103 : SAW 104 : cf^ ^«1E^ 

105 : A/D ^^-^ 106 : ^1^7] 

107 : ^tHB ^^7] 108 : 4^ ^^^7] 

109 : 4^-^ 110 : 

400 : -i-^ 401 : OQAM 

402,412 : NCO 403,404 : Jl^ ^b] 

405,406,408 : 4^7] 407 : ^^^7] 
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1020030006734 ^^ «^;^>: 2004/3/17 

409 : ^^1 410 : 6\]^] 

411 : ^H. 

<17> ^ ^x^^ C]^l^ TV ^^7lol] S.^] ^A]^ c^lolBlS-^E^ ^1- 

4^^!-^ ^1: #^ ^>^1<^1 ^tb ^<^lc1-. 

ATSCCAdvanced Television Systems Committee) 8 VSB(Vestigial Side Band) >»«l^^c>ll>H^ 
Jl^^ ^oi7l ^^V*^ ^J:<>11 si-<a^ Ai^^ c-iio]Bl A-flzLi?iH -^71 nelJi 

#^<^1 cfl*?: n^el-^i. ^^^<^l>«>i^ tflolE^^o] ^;.fl^>^ ^a] a] 

cf. o] .^^vo. ^^^^ «.«.ol Al^ 4^«.olc).. 

ZL^JL, uV^s). 4^-^^ -^V7l Ai^o^l s.^^ s^'U^ ^^^}^ ajr^sj- 4^ 

1- 1?]:^ 4^^7> FPLLCFrequency Phase Locked Loop)S. ^>^j5)^Til-^ , ^^7] 

FPLL-& A]^o^ av^.^ ^Ai7l ^Hl^ 7l^ 01-4.4 ^^^^ ^fol^ 

^ FLLCFrequency Locked Loop) ^7] 7l]2] u>^sj. aij^ xj-o] 

^ ^]>\^}^ PLLCPhase Locked Loop) 4^^* ■^^1<^1 



<19> 
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^0 



1020030006734 <^7;>: 2004/3/17 

^ «Vc.i3^^ ^^]o^ A^^o]] ovc^^^^ ^1^4. ^. ^o^7l a>4^IX)- 

>| H}.^3i|. 4^7]. ^^^1-7)1 olso:|^^^^ =^^-^011 A>-g-t!: Al^sq. 

<2i> <^]fe 'ai: 4^^^ -i-^^ ^^^^ ^^^] Sl^cll, oln] ^^s). 

4^«-o^ ^^ol ^^^1 ^s.^ ^ o. 7].^^^>J1 >^1-7] ^1- 'i/^l^>7l nfl^olc).. 

^^ch <^leioil Al^ §5^^ ^M. ^1^0|| ( 

: P02-041001, #^<a : 2002.07. 13) t!: ^} 9X^. 

<23> :£ 1^ ^71^ S-5]ofl 7flAl^ 4^«-» 5L^^>^ Cl^l^ TV ^^71^ ^ 

4£^A^, ^1- 4^«.(200)^ ^ ^1 #7] (201,202)^ ^^^7] (203)1- '^l-§-^>'^ 1:^^^ 

<24> VSB RFCRadio Frequency) ^^7} <?VEflq-(l01)l- Jf-sfl ^^^il^]^^ 

H(102)^ ^l-g-:^l-7> 51]^ -y^t!- ^ -^-71 i^fl^ ^54^<H1 ^S^^ RF tfl 

VSB Ji^j^ l^> ^sl-^ ifle]ji Als:» ^^^1 ^e-i^acf. 
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1020030006734 ^^ <^;^]-: 2004/3/17 

<25> ZLSlJl, ^2^0^ 5fl^o^ j7^^ 1^]. cfl^O.^ ifle]^ ^Ui(102)^ <0 

^11^ ^s.^ ^]7], ^M(i02)oilAi «v;^^^ ^ -^1:^^171^ 7l^O.^ 

^fl-§-€ ^^(Surface Acoustic Wave ; SAW) €^Kl03)» -i-5)-^>7ll ^cf. 
<26> olnfl, tij-^ Ai^^ <^ o^i^^ 44MHz^ ^:?]: ^2l-^S.^E^ 6MHz^ cfl^ ifloil 3.^ 

^^7} ^^m^S. SAW ^Bl(103)<^l^i^ ^^(102)^1 #^o.^^E^ ;^^7]. ^;^|1^>^ 6MHz^ tfl 
^'^l: ^7lJl M-n^^l S.^ ?^]7]^ ^ cf^ ^^B\il04)S. cf-g: ^w^E^ 

(104)^ ^1-71 SAW ^EKl03)<^l^i ^Ei^^ Ai^^ 2 IF ^^5^1-71 ^tt ^^n=- 

S. cf-g: ^itil^^l-c*^ 2 IF ^^tb ^ o>^^ii/r^^l^(A/D) ^^-^(105)5. 



A/D ^^Sr-^CIOS)^ ^7l cf^ ?itHEl(104)^ <^>^SrL Jl^ ^Bj-^ 

25MHzSl '^;^^*!: #5^0.^ ^^#^^1^ ^1^71(106) ^ ^t^H ^^7l(l07)S. ^, ^ 

^#<^l>^i^ ^1: 2Hfl^ 21.52MHZS. ^^1-^^ cflolEl/l- ^^sl^ln]-^ ^1-71 ^/D 

.(105)<HlA-1 cflolE-l^ 25MHzS. t-fl o] E-j o] . 

^J-71 ^H^H ^«:7l(107)^ 'a^^^ ^^(real) ^^^^ 90£ uV^d^l^ ^ 

^^-g:^ ^^t!: ^ 4:^ §^^71(108)^ #^^>i, -^oM ^l<^7l(106)fe ^7] ^^B. 

^«:7l(107)oflA-lo^ Al^nV^ Sa^^^^ ^^^fi] a]:^^ ^l^^l^ ^ §^^71(108) 

^4^9] ^o^^V ^l<a7l(106)l- 71^ I ^1]^ ^tj^E ^^7l(107)fl- 7]^ 

^1- Q ^fl^ ^1*}-^-. 
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1020030006734 #^ ^^>: 2004/3/17 

<30> Aj-7l ^^^7](108)^ tiV^sl- 4^^(109)«]l^i 4^7> ol^o^^ ^ 

«}-o>A-1 ^^7] ^1^71(106) ^ ^WlH €^7l(107)o|lAi -f-J^cfl^o^ I,Q AlJ^ 4 

^ll^^l-^^(Resampler)(110)S. 
<3i> olnfl, >^l-7l «>^5X)- 4^«-(i09)^ FPLLCFrequency Phase Locked Loop) (109a), 

(109b), ^ NC01(109c)» i^^mcll ^7] 4^ (108)71- ^^71 wV^s^ 5£^5l7l 

<32> «}-^, ^V7l 7B^fll-^(110)^ 71^21 O.^ Afl^^ eflolHl- ^Vcf. ^, 

21.52MHZS. ^^l-^Sl^l T^^^ cflolBl^ ^7] A/D ^^^(105)<^l^i 25MHzS ^^l-^^V^^ #^^> 
^S., 7ll>gl-^(110)«>flAi^ cfA] 21.52MHZS. #^^>7ll 

<33> ol§ o^^fl ^1-71 ;^F^#^(110)^ A/D ^*-¥-(105)5q- 4^ §^^7l (108)1: 7]^ 

. 7l;^ii:fl^al A]^^ ^M. ^^ 4S^(200)ollA^ 2yfl2l Ai^ ^sF^(^. 

.21.52MHz)S. :i^^>c>l 

<34> Aj-7l 7fl^fll-:^(iiO)2l cllolE-1 ^tfl SRC(Square Root Raised Cosine) 

^eK112)1- 7]^ -i-^-^(113)S. #^^4. 
<35> ^^7] 4^^(200)^ ^ ^l§7l(201.202)<HlAi Y(110)<^l'^i 

s\o] 7]7]x^^ I.Q ^s.^ 2^2^ ^m^ji, ^^7i(203)«^i^^ ^ c-i^v^a 

<36> ^, Hj-^s). 4^«.(io9)ollAi ttV#4l- ^^^1 ^^<^l-£, 

^ ^]1, 2 ^71(201.202)^1- ^^71(203)1- -^^ ^^11 7l Si . ^^1 ^El(204)S #^^1^ 
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1020030006734 #^ °^^}- 2004/3/17 

^S.o\]^ <^]^]7} S.^S]o] ol^] o]^^ ^7] -^^ 4^-^(200)7} 

4^^(109)oll^i ^l^ioll -?-^e>7fl ^3)-^ ^ 9X^^ S^nl^H, ^1^ 

<37> Aj-7] ^Ei(204)^ ^1-71 ^^371(203)51 #^ ^ ^3^^ tfl ^ i?]:^ ^2fAl^ ^ 

^isi ^#^(205)5. 

<38> ^7] El-Olnj o)] ^^w.(205)fe ^^^^ € 7}=Ul Wj-^ Efo] 

-^le-i ^s] ^B](204)^ #^^S.^Bl ^1: #5^21 Bfolxg ofle] ^, 

-SL^V* Hl-olnj :gEi (206)1- 7]^ NC02(207)S "i^^Sl^ 

. >a-7l NC02(207)^ ^21- ^El^^ El-oltg ofle] ^ja^^j^ei Afls. ^^^^ ^tifl^l # 
^0:1 ^s|.^(2fs, fs^ ^5^^)1- ^j^^^H 4^3#^^(110)S. 

<39> o]n]], ^V7l Efolnj 6\]^ ^#-^(205)^ 7]-^^ (gardner ) «cj-^^ cHojBl^ 3.S.^^ 

. (zero-crossing) ^^^^ ol-g-^l-^c-l] , o]^ ^Hl^i <?1^^ ^7fl2l ^1:21 i^B 

^l^ofl oi&i^ ^il- 7>;^l7fl^tq-. 
<40> ^ c^^^ ^l-o^ ^^H^ol ^s}^7]- fs/2^ -^^ol 7} 

<^]^<^]^^ ^^]^^. S. 121 4^-^(200)011^1^ CI] ^^ol]A-l ^V]. 

^j^tt Bi-oi^j ..fle^i- ^#*>7i -^l^il ^. ^s.^ 4s. ^<Ht^71 

H. 2fli :tElol ^^1 ^E-l (204)1- AV-g-^cl-. 
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1020030006734 ^^ <^7^: 2004/3/17 

Iie^i4, ol&)*V c^;^]^ TV Al^^Efl^ ^11^ >^i-oil ^tl: ^S.<^1 sl^!: 
<^1°J ^^^1- 7]-^^^ fs/2 ^2}-^ -^^o] o}^ ^o].:7.]7]^ 3711 <^iiei;^Ai ^o]u^ ofle^^ ^ 

^1-71 ^tb >a-^^>Jl, ^54^011 ^;^11^>^ cflolE^o^ «}-c5> ^j>^V:2lol 

^^1 Hfoixg ofle^^ ^^].7] <^^j ^311.^ cfl^oiln]: o:i^f-o.^>^_ 3. 

i^Vx^o^ s-^o. A^7ljg ^ ii^tt ^-^.^^i, ^^^oll^i ^1- 

.-B-^Vfe ^4flAl7lj7, E^-Olt^J 7>^^^ fs/2 ^Sl--^ 

3711 ^0.^>i^_ ^11^ >^Vo]] ;g^ol] o^^> ^7S\^^ ^4-<^l£ ^1- 

^^^^1-711 ^^s:>^ cl^l^ TV ^^7ls^ All- 4^ ;^^li- ;^l-g-^oil o^cf. 

^1- #^ 4^ ^J-^)^, VSB c^^l^ 7\:^\x^<^ ^^^32). Ai^^ OQAM 

21 ^ssl- A^^o^ Ai^^ ^€-^1-^ OQAM ^€--^21-, OQAM ^^^<^lAi #^^1^ OQAM 

^^^^ ^^Sl- A^^^ Al^^ Z]-Z]- Jl^ ^El^^H tll<^lEi ^^1- ;^1 
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1020030006734 ^^ o^^y. 2004/3/17 

JL^ #4 ^Eisq-, >^7l Jl^ ^52). ^E^ofl^i ^Bl^Sjo^ #^5]^ QQAM ^^^S] Al 

^S!]- OQAM ^^^^ z|z^- ^l^^H ^^-^t!: ^ ^^zf* #^*>fe ^ 

i^-^^ 1/20] 5)^ €^^^>^ ^^1 ^Ei^J^-, ^71 ^Ei^ #^ O.^^Ei El- 

^]^^^] ^#srl-^ ^7l ^#^o1lA-1 

^^^<^1 ^flS i^j^ -^yfl^ si ^21-^1- €Ei ^ NCOS- 

^ ^^^^ 2 ^Al<^loil xc^^ v]^]^ TV ^^7]^ ^1- 4^ VSB 

7]^]tii\<^ A^^JZ]- A^^O^ A]^^ OQAM ^^^^ AlJ:^^ A^^Q^ 

OQAM -^^7] OQAM ^$-^<Hl^i #^5)^ OQAM ^^^^ -ilJl^ ^^^^ ^ 

^* z^-z]- ji^ :f-32j- ^E-I^^H cllolE-1 /^iTlB^l-^ Ji^ ^i-Jil. ^E^^q-. ^V7l JL^ 

.^^ ^E^oilAi ^E^^sio] OQAM Aij:si]-oQAM ^^^^ Aij:^ 2q-zi- 

^ ^ ^5:^ ^^}<^ ^m^^ ^1 1 ^^V^^. ^7] Jl^ -^^l- :iE^ 

^l^i €E^^5lol OQAM ^i^^ ^s.s^ OQAM ^^^^ a^S §^1: ^ 7] 

^^>Jl ^ ;^1^*>^ ^] 2 ^-ar-^^^. ^7] y^] I, 4 2 <^^^ 

^ Cl^l-^ ^^7]9^, ^7] ^^7]^ ^1- ^4^^ 1/20] 5)^ 

^ ^H^^^l-^ ^E^fif, Aj-71 ^E^o] #^ O.^^Ei Ej-Ojuj 6\]^]6\] 

1- ^#^1-^ ^^l- -2.^> ^#-^2)-, ^c)-7l ^Aj- ^^|. ^^^6\]A^ E?-ol°J # 

^icfl^ A]^ A^^'?]:* W^^}^. ^Ei^^ Efojnj o,]e^ ;g-a^o] :^:^t^^ ^^«.oi] n^5|. ^ 

-f-a]]^ ^-i: #^2] ^4^1- ^S^^^^ ^ NCO^ ^-^^s]^ ^.s. 
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1020030006734 ''^^>= 2004/3/17 

<46> ^V7l OQAM ^^^^ ^^y] ^^4- ^^-^'^l^i VSB cl^m 7l;^-1cfl^ ^^^^ 

Aijisq. ^^^^ 2.690559MHz2l ^^n^Ccenter frequency)* NCOS] 

4^§*>«^ OQAM ^^^^ ^^S. €*^V^ s.^ o.^ 

<47> ^ 1^^^ Cf^ S-:^ ^ ^ 31^*^ ^^tb %^2:?t "^M]^ 

<48> ol^>, J£^^ ^ ^'^^ ^^l*^!^ T^^^S!). H €^^H, -E-^'^l 

£Al£lJL 5E ol^oll ^i^S)^ ^ ^^m- ^-8-^ ^VM-^ -^Al<:^l^A-^ 

^<^1^, ^^^i ^Mtlr ^ 7l^^ AV^^if ^ ^■%-<^] A^S] 

<49> £ 2^ ^ ^1 1 ^^I'^l'^l ^^1^ TV ^^71^ lr^:£SAi. ^1- 

<50>. ^1- 4^«.(400)^ ;«l)^^#^(110)5-^Bl VSB 

^2] ^^^^ 2.690559MHz2^ ^^l-^Ccenter frequency)* 

NC02(402)2^ ^^^» OQAMCOffset QAM) ^o^-^^^^^ ^s:^ ^J: 

S. ^^^>^ OQAM i^^^(401), ^1-71 OQAM ^^1- ^4 ^tE-^^^V^ 1 JL^ ^4 
^Ei(403). ^7l ;H1 1 Jl^ ^4 ^Bl(403)<^lAi ^B]^^ OQAM ^1^«>^ ^1 1 ^1 

§71(405). ^>7l OQAM -i-^ €t-l^^>^ ^1 2 f-sj- ^Bl(404), ^1-71 

2 Ji^ ^Ei(404)<HlAi ^Ei^sl OQAM ^311- ^1§^>^ ^1 2 ^^1^71(406), ^l-7l 

1. 2 ;^m7l(405.406)2^ c-]^}^ ^^71(407). ^J-7l ^^7l(407)2l ^l^^V^ 

^1^71(408). ^J-71 ;^l§7l(408)2l ^i^B^^l ofl^l -^^'^V^ -f-s)-^!?!^ ^^1 ^e](409). 
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1020030006734 ^^ <^7]-: 2004/3/17 

^7] ^E-1(409)l- ^2)-^ ^SS^B] El-oluj 6\]E.]c]] Bj-ojuj o)]a] 

^#71(410), ^7] Efojinj o,]e^ ^#7l(410)«HlA-l Bl-Olnj ofl 5] ^ ^ Cfl ^ 

-^J^^* €Bi^^>^ ^S. ^El(411), ^ -^-7] E^oji^J ofle^l py^o^ ^^cfl^ >^^^oil u^sJi- 
2til]o^ ^i^^t}<^ ^7] ^1]^^#-^(110)^ B]-olnj^ ^^*>^ NC0(412) 

<5i> <^7]^, ^7] ^1 1, ^1 2 #7] (405.406), ^^^71(407)1- ^^^el- 

<^1^J '^isli- ^t!" ^ Ei-oinj oil oil 2WflS^ ^1- ^5>^^^H 

7] ^fl^^^^^dlO)^ 

<53> ^7] §gj 4zjLY(400)5l OQAM ^:i:-^(401)fe ^7] y^1\^S^^(110)<^]^^ 

21.52MHZS. ^l]^w#%£]<H VSB 7lx-1cfl^ x]^o\] 2.690559MHzSl ^sj- 

. ^(center frequency)* NC02(402)sl ^s}-^!- ^^^^fo^ AVyj 7l;^icfl^ 

.^n^ OQAM ^S, -tl^S :f z]-z^- i, 2 Jl^ ^Jzf 

(403, 404)^ #^tbcf. 

<54> ol7lAi, av^2|. 4^«.(io9)l- 7]^ Al^^ demod(t)e|- ^Vji, o]!- ^^o.^ jl^ 

^}7]S] 14 

<55> [r^^XI ]^] demcdCO = C'"COcos<p-t-«COsin<p)-tvC-»COsiii«p-«-9COcosq>) 



<56> 



o^7lA^. <p^ ■a.^:^(io9)o)lAi ^^«->7ll ;5ll7l£l^l ^^j- ^^fCphase offset) 
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<57> =L^]^, ^7] OQAM ^^-^(401)^ ^7]^ ^«|-^ 14 ^S<^1 2.690559MHz 

o] ^3)-^(center frequency)* NC02(402)2^ ^4^1- 44i§*><>^ ^7] VSB 7] 

^itfl^ -tl^l: OQAM 

<58> olnfl, ^V7] OQAM ^^-^(401)5] OQ(t)l- ^^-^^ S^^}^ ^1-71^ 2 

<59> OQCO = [C»COcosq>-i-^COsin.(p) -<-yC-'COsiti<p-*-^COoos<p)] X 

2] ^ [cosC«)xO-*VsinCoo,0] 

<60> ^7]^^, wi^ OQAM ^J^l- ^#71 ^tV ^sl-^olcf. 

<61> 21- ^^^^S. ^^^V^a, ^^^^ *V7l^ 3 

<62> real^fy = /(0<50S<x-t-4'COsina 

"^^^ <^ 7l ^ a = V-«i'ol 4 . 

<64> >^V7l 1, 2 ^4 €eK403,404)^ ^7] 34 OQAM 

=7^ ^^1- ^4 ^J-7l OQAM <0^S-^e-1 c-flolE^ ^:^o:) 

^l^tir ^ ^1 1, ^1 2 ;^l§7l (405,406)3. AA #^t!:4. 

<65> >^l-7l >il 1. 2 Jl^ *4 (403, 404)011 Al ^E^^^ OQAM I,Q o)] 

^Kband edge) ^7ll ^4. 
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1020030006734 ^^^>: 2004/3/17 

<66> ^ 3^ VSB 7]^]^^ ^S.^ OQAM ^S-S]- ^^ ^SLS. ^^^>^ 

^91 ^^n=- i^H^^^lJL. S. 4^ -^1-71 ^] 1, 2 Jl^ ^gB] (403,404)^1 ^b] 

<67> :£ 4<^l^isf :^ol y^] 1, 2 ^4 (403,404)^ ^^H^^ <^1^Hl^i OQAM ^SL 

7} 7}^]^ ^Eflsl SRC(square root cosine) (rol 1-of f ) ^^^^ ^^S'^l . 

<68> ^7] y^] 1 ;^m7l(405)^ ^>7l ^1 1 Ji^ -^4 :tEl(403)oflAi ^^^^ OQAM ^J: 

1- ^^^7l(407)S #^^>:n., ^7] 4 2 ^1 §71(406)^ ^1-71 ^1 2 JL<^ ^E^ 

(404)<^lAi ^E^^^ OQAM ^l^^H ^^71(407)5. ^^-71 ^^i7] 

(407)^ ^ i=i*H ^1^7l(408)S. 

<69> olnfl, ^V7l OQAM S]^ ^S.7} ^^^2] ;^l#7l (405.406)1- 7]^^S.^ , 

^Hl^i 2.690559MHz^ ^^^^1 5. 381118MHz ^^^-^S <5l-^^x^. 

<70>. ^^7] ^^H^ ^^^]^^ 5.381118MHz<Hl ^31^ ^^-^l ^\-%-^}^] ^tb -B- 

<7l> ^, ^^l-^sV Vi}9\^ :^o] ji^ :tt-l(403,404)ofl ^^fl a]^^ SRC ^^^1: -fr^1^>Jl $X 

^1: ^^^1 ^S.2\ d\]7] ^A^^ ZLcfls ol-g-^v ^ oic]-. a*!, .0^ 4^ 
oil ''^V-g-^^ ^^^^ ^1^^ tfl*^!^ ^^^^ ^4 €Hl(403,404)«Hl>H ^l7l^o.S. 

<72> olufl, 1^ 2 § 7l (405 , 406) l" 71^ ^^1- ^7^^ ^S^l- ^sfl Jl^ 

Jg-sj. ^Ei (403,404) ^]^^-JL ^^^S. M-Eftfli^ ^17]$^ 455). ^cf. 
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<73> 



Keai^CO = /^COcos^Ca)-^-^^sixi^Ca)-H2/CO^COsinCa)cosCa) 



ZLS^ji, >a-7l ^t}-^ 4sq- ^ ;^1^7l (405,406)^ ^^71(407)^1 



<76> ^7]^ ^-^^ 5^]^^ ^ ^^o] OQAM ^#7] OQAM €*^(401)S1- 

HPF(403,404), 7] (405,406) ^ ^^71(407)* 7]^ ^i^^ >^V7l^ 4.^^! demod(t)5l 

^^^^ i^-lt!: ^. OQAM ^«:^(401). 

HPF(403,404), 7] (405,406) ^ 9i'^7l(407)» 71^]^ ^Jl" #^ 

<7?> ^7)2]- ^ ^7] OQAM ^^-^(401)* -f-sftl- ^S.^] cfl^ HPF(403,404) 

. ojlA^ ZL^ -i-Jif ^Ei^^o.^^!, c-flolEiofl A^7i^ te-i^<^l^( self -noise)* $1 

9in #^ Al>,Ejol]A^O^ 4- o;i7fl ^Cf. 

<78> 4I-7I HPF(403.404)<H1 ^Sfl ^^-^ cfl^o) Aij^nV u.o>ojo.a.^, o] ^s.^: 

^1^71 (405, 406) "^l^i cfl^'?}:^ ^Jl^^ j^^^l- 7J-s|.a1^ 4^ o;ii:f. 

<79> ZL^ic-ll, ^1]^ ^^6\] A]^ cf^ ^^oii o^ev ^i-^(jiiH)ol ^;il]^l-c:^ OQAM 

SH^ <H1^1 ^^^<^1 ^^H^^l ^ =LE.]^ 

^1: ^^7]^ ^^"S-o] ^t:f. o]^ ^11^ >0*l. 4^ ;g^oll o^^ 



<75> 



[4^^^ 5] 
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HPF( 403, 404)21- ;^1^7l (405.406)1- 7]^ ^S7> ^^cfl^^S. <^}^ 
4^:11- 7^7] nfl^olcf. 
<80> tt)-5:^Ai, ^ Oil- ^:4.^}7] ^^^71(407)21 ^]^7] 

(408)5- #^^H ^l^tt ^ ^^1 ^Bl(409)S. 

<8l> ^, 71(408)1- o]-%.^}o^ JL^^^7} ^^fls}^ €:^<^l^i fs/2 ^s}-^ i:fl^ 

A^^oi Bj-^Jll- 7]^]^o_s.^, #^ ^-S-t!: ojcl-. 



<82> ^V7l ^^^71 (407)21 ^1^71(408)21 ^^^S. S.^^^ *l-7l2l ^ 

«]-^ 64 ^4. 

<83> [^^Al 6] {^«/\o+""««^CO}'' = {'"'CO-^-^^CO}'' 

<84> ^7]^ 6^- ^ol fs/2 tfl^ Al^ ^^^^ ^1^71(408)21 #^ 

■ ^ iffl:^ 011^1 >^^^oi ^^^^ 7j-3|.^}7l ^^1 ^E-i(409)^ 

<85> ^V7l ;$1^1 ^EK409)^ 4^71 ^l§7l (408)^^1^1 ^S-S.^^] El-Olnj ^§ 

^ 01^ :i^B^2l oflxl ^^'JV^ ^^^]^ 7}B.\A ^#^(410)S. 
<86> ^^7] 7}E.l^^ ^#^(410)^ *a^Sl^ 01^^ ^ 7ll^ ^^1-1-21 

El-oinj oile-l<^l ^tb ^^i* ^tb ^ €e1(411)5. #^t}-i=l- 

^1-71 ^Ei(411)^ ^J-71 7>^Ui ^#^(410)<HMi ^<^l^ol -^ISi ^ 

^icfl^ A] J: A^^nv^ ^Bl^^H N(X)(412)S- ^71 NC0(412)^ ^Bl^^ Ta^o]xQ ofl 

^:a.oll til-51- ;^ll>Sl-^-f-(110)7> 25MHZ5. -Sl"^ cllolE-ll- 21.524476MHz^ /^D ^^1"^ 
(resample)^mcll ^^tb ^-S-* ^ll^^€^^(110)^ #^^4. 
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<87> £ 5^ ^ ^] 2 ^Ajc^ofl 14= ^^ :^^]gj^ z^A^ ^^^^^^ ^ ;.flAB^ 

-^(110)S.^E-1 #^5]^ VSB ^^^^ ^^si\. Ai^oil 2.690559MHz 

o] ^3}-=^ (center frequency)* NC02(502)^ 4:di§^]-<:>^ OQAMCOffset 

QAM) ^^^s] ^^s>^ OQAM ^^^(501), -^1-71 OQAM 

# JL^ -i-Ji)- ^E^^^>^ 1 ui^ ^4 ^Bl(503), 1 Jl^ ^azf ^EK503)<HlAi 
^€ OQAM ;^l-§-s>^ 1 ;Hl^7l(505), ^7] OQAM Jl^ ^4 ^e^^ 
*m ^1 2 #4 ^E-l(504), 2 JL<^ -^4 ^E^ (504)<^1>| ^E-]^^ OQAM 

1- ^l^*>fe ^1 2 .^1^71(506), ;H1 1, ^] 2 ;^1^7] (505,506)o11^i #^^1^ ^ 

^ "^^71(507), ^7] 't>g7l(507)^ ^^4r ^l§*>fe 3 ^1^71(508). ^^7] 

^1 1, A 2 JL^ -^4 ^EK503,504)oflA-^ z]-z^- llE^^^ OQAM -tl^* a-^^ 

§^1-^ §^^7](509), ^^7] -§-^^71(509)^ <^1^^ S^^^>^ o]s.«.(5io), ^^7] ol^a-(5ii)o^ 

^1^^>^ ^1 4 >5fl^7l(512), ^7l 3, 4 ^1^71(508,511)^ ^^7] 
(512). >a-7l ^^71(512)^1 ^^ i^S^^ oil^l -^^'5]:* -i-4^l7l^ ^e-1(513). >^7l 

^^1 (513)1- -^^l-tlr ^:&^^El Efolnj ofle^o]] ^*)- ^%^}^ E|-o]nJ ofl 5] :g#7l 

(514), ^^7] Bfolnj oflel ^#7l(514)«^lA-1 Efoji^J o]] e:| ^ x^j^^ A] J: A^^in]- 

* ^Ei^^>^ :gBl(515), ^ ^1-71 El-olnj 6\]^ ^t^o^ ;,^cfl^ A^^o^] rc)-e). 2Wfl2l 
^1: #s] ^S^^t}c^ ^ll>g#^(110)^ ^^1-% El.o]nj o. ^^^1-^ NC0(516)S. ^ 

<88> <^7lA^, >^7l >ll 1, ;H1 2 ^1^71(505,506). 71(507), ^ ;=Hl#7l (508)1- ^1 1 ^1# 

<?^^V-^e1- s>ji, #^71(509), ol^-¥-(510). ^ ^1 §71(511)1- ^1 2 >Hl§ '^'LV^fil- 
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<89> i^i^o^ 2 ^Ajc^l^ #>97l(509), 01^^(510), ^1^71(511), ^ ^^^7] (512)71" ^ 

7]^ S. 2^11 ^7}^ 1. ^1 2 §7] (505.506)^ if^^7l(507)S 

<90> ^, A]^ gs^ 4^w.(500)S] OQAM ^^^(501)^ ^7] ^1] 1-^(1 10 )<^1'M 21.52MHzS. 

;^l]>g^^£]c>] #^£l^ VSB 71^-1 tfl^ ^Jioil 2.690559MHz5l ^s|-^(center 

frequency)!- NC02(502)^ ^s)-^* 4^#*><=^ ^^7] VSB 7l;^-1cfl^ 

1- OQAM ^S, ^JlS ^^t!: ^ ^z]- 1, 4 2 31^ ^eK503.504)S %^ 

<9i> ^1-71 1, 2 Jl^ ^EK503,504)^ >a-7l OQAM ^Jl^q- -^Sl- ^l-z]" 

^4 ^E-l^^H OQAM ^Ji^^B] ^^s] ^]7]^ ^ 

1, 2 ;^ll§7l (505,506)3. z^-z^- #^tb^-. ^^1 1, ^1 2 Jl^ -f-^l- ^eK503,504)<^1 

^E]^^ OQAM I,Q ^31<^1^ ^]^]ihand edge) ^^"^ '^Tll ^i^. 

<92>. ^7] 1 ;«11^7l(505)^ ^7l >ll 1 Jl^ ^4 :tE|(503)<^lAi ^Ei^^ OQAM 

! >H1#^H 'i>S7l(507)S. ^^7l 2 /5ll#7l (506)^ 2 Jl^ -f-^l- ^Ei 

(504)<^l^i OQAM ^^1- ^Hl^^H 'i^^7l (507)3. , ^7] t^^7l 

(507)^ ^ ^1^ ^JlSl ^Vl- ^1 3 ^1^71(508)3. #^*>^ ^mtt ^ ^^^71 (512)3. 

<93> ^, >a-7l OQAM ^^sf ^X7> zl-zl-21 ;^ll§7l (505,506)1- 7l^o.s>^, >^^H 

^ ^HlA-1 2.690559MHz2l ^^j^o] 5. 381118MHz ^^^.2.3. oj^^cf. >^7l >i^B^ ^^IH 
5.381118MHz<^l ^^^^ ^1: 4^<^1 ^>-g-*V7l ^M.^: 3t^*>Jl 9X^. 
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<94> olnfl, >^7] "t^S 71(507)^ #^ ^S.^ ^^^S. M-El-vflTa ^}7]$^ 73}- :^t^ , 

<95> [i^^TSj-^ 7] reai^aO-imag^C^O = {'"^CO-^'CO} { cos^Ca)-«-sin^Ca)} +4/CO«(OsmCa)cos(a) 

<96> ZLS^Jl, ^c}-7l 7311- 't>a7l(507)^ ^1 3 ^l§7l (508)«^1 ^^m^V^a 

8] 8»CO«COcosCa)siiiCa){/^CO-«V)}{cos^Ca)-Hsin^Ca)} 

<98> ^V^, §^71(509)^ >ll 1, ^1 2 Jl^ ^31- ^B] (503, 504) Oil Ai ^^^^ OQAM ^3: 

si- ^S.^ §^>o^ ol^w.(510)^ #^srl-Jl, ^V7l o]^-«(5io)^ ^7] ^^^71(509)^ 

21- ^*>^ ^1 4 ^m7l (511)3. ^oM ^1 4 ^m7l(511)^ ols.a.(5ii) 

^ ^l^^l-<^ ^^7l(512)S. %^^\1L, ^^7] ^^71(512)^ 3 ^1^71(508)^ # 

^Jil- ^1 4 ^l-g-7l(511)^ ci^H ^^1 ^el(513)S #^^Vcl-. 

<99>- olnil, jiQ^ m.^^^ OQAM Ai^sf ^^ AlJil- ^sf^ ^^^71(509)^ 

^\7]^ 95^- ^oi ui-Ei-^ ^ ojcf, 

<100> J^^VAl gj ^a/(0 X /m^igCO {^V)-«^CO}smCa)cosCa)-t-/CO«rCO{cos^Ca)-siii^Ca)} 

<101> Aj-71 9o)l 01^^(510)011 21- §sl-jl, ^1 4 ^m7l(511)<HlAi ^sfl^tb 

-^S ^^^V'S ^1-71^ ^^^=1 10^1- ^Cf. 

-H 2/^(O^^CO {cos^Cai-sin^a)} ^ 
[^^^:1 10] -»- 4/C0«C0{'^C09V)}<cosCa>siiiCa)}{cos^Ca)-sin\o)} 
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<103> H^JL, ^^7]^ 82]- 7^] 3 ^1^71(509)^ ^7]^ 95+ 

= {/^CO-^«'''CO>^[ {cos='Ca)-siTi^(a)}^-»-2cos^Ca)sin^Cot)] 
= { ' ""CO-^^^CO } { cos sin ^C«) } 

[^ev>4 11] = {/^co+g-V)}^ 

<105> >^V7l^ ^tl-^ 11^ ^ y^x^d^ 1 ;^1^7l (408)^1 #^4 

<106> ^V7l^ ^^^71(512)^ ^^1 (513)5. %%^\JL, ol^oj .^^^ .^V7l^ ^ 

<107> • TX3cA^^, ^ ^1 2 ^Alo^l:£ Jl>iH7> ^7ll3:>^ ^^^Hl^i fs/2 

'-^J^^ 7]^]^^s.^ ^1- ^^oil ^ 

<108> Olsq. ^o] ^ ^Vt^ ^;go1lAl OQAM EfolnJ oil 71- 3711 ?ll^sl^ 

^-f, Efolnj ^^t^^ 71-^ ^fe fs/2 -^^^ ^^i?]:^ 21-^-1* 3.7fl ^AS.'^ , 
^H2l A^^* ^J=>a-^m ^ Si^. 

<109> ^ ^Vtg o. ol.g-§>^ ATSC 3.^ t]^^. cj^l^ «^v^ ^^7H1 :5^-g- 7l- 
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<iio> ol^^oflAlsq. ^o] ^ ^x^ofl 0)-=. tq^l^ TV^l ^1- 4^ ;3-^lofl ^§>^, VSB 
Aij^sq- 5]-^ Ai^^ OQAM <0:^5f ^ zj-z]- ji^ 

^o^S.^, 4]!- ^J:^ <^1^1 ZLcflS. oj-g-^ ^ 4 

<111> HelJL, ^1^7)1- oj-g-^l-c:^ Efolnj ^^j^.* 7>;^^^ fs/2 ^S)-^ -^^^ ^^^^ 4^-) 

<112> ^11^ >^Voil ^t!" ^S<H1 ^^(Jl^^m)ol €^;^fls:><:>^ OQAM ^IB. 

•Hl^l ^-f<^is ^^^^ ^1- A]it^o] 

<ii^ oiAj. A^r^^ ^ 7i# AHi-^ ^^^f^l <^>q^>^ ^^<^1 

<114> ^ «Vx^o^ 7]^^ ,^0^^ ^Alc^jofl 7l;t||^ ifl-g-^S. ^ C.) 0>q Si). S.^ 

^"^^ 'n^'^] ^^}^ ^^n^<^iF tbcf. 
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11 

;5!:^^s|-tfl(VSB) ^2: ^^^1^ cfl^lBil- ^^^>c^ i^^l^Sj-^ ^ ^^M^^ 
f-3fcfl«^ VSB ^J:<^1 ^^21- -g--5ll 44i ^4^4* VSB 7l^it:fl^ ^ 

^71 VSB A^^sl Aij:^ OQAM ^^^^ ^ss^- 

^^^^ OQAM 

4>7l OQAM ^«:-^<^l^i OQAM ^^^^^ ^^^9^ Jl^ 

^4 ^^-I^^H tilolE^ ^^sl ;^ll7l*l-^ Jl^ ^5!)- 

^7] JL^ €Bl<^l^i ^ti^Sjo^ OQAM ^^^2^ Aljisq- OQAM 

^7] ^my]^ %^o_s.^^ ^^^^ 1/20] ^Bi^^>^ 

^7] ^^a- ^^^^ ^o]^^ <^l5i ^ 7]t^^ ^^^^^ ^ti^ 

^1- ^s^j^i-^ ^ NCOS. ^^^51^ ^^^s. *m ^1: 4^ ^^^1. 
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21 

^1 1 9X<^^^, ^7] OQAM 

^7] ^4^21- VSB c]^]^ 7l>5lcfl^ ^^^^ ^^fif ^^^Sl 

^^^11 2.690559MHz^ ^2|-^(center frequency)* NCO^ ^s)-^-!- ^^i^^V 

OQAM ^^^5^ >^^«.o] Ai^S ^€*>^ ^^-^S. ^1- #^ 

31 

^^^s)-i:11(VSB) ^^5]^ c-flolBl* ^^^V<=i c1^1^Sl-t!r ^ 

^f-oifiifl^ VSB ^^<^1 ^^3)- 4^ s^^^-i: -LV^^^l- VSB 7l^-lT:fl^ ^ 

^ ^^^4 A^^o^ ^^*>^ 4^^7l- ^w]^ cl^l^ TV ^^7]^ # 

^J-71 VSB 1^;^]^ 7]^]^'^ -^^^^ ^S.^ OQAM ^^^^ 

-^^ ^^^^ ^^*>^ OQAM 

^>7l OQAM ^^^<HlAi OQAM ^JS^j)- >^^^o^ z^z| ji^ 

■i-^ ^Ei^^H tijojEi ^^sl ^iTl^m -i-^ 

^B]d\]X\ ^B\^s\o] ^^s\^ OQAM ^^^^^ ^^sf OQAM 

^J:* ^^^^ ^l^tt ^ ^ ^1^^ ^1^*>^ ^1 1 9^^^; 

>^7] ji^ ^3)- ^E^o^lAi ^B\^s\o] OQAM ^^^sl A]^<2f OQAM 

el ^S.^ ^tl: ^ 71 #sl-j7 ;^1§*>^ ;^ll 2 ^-ar^i 

>a-7l ;^1 1, ^1 2 "a^-¥-^ #^1: c-l^V^ 3i^^7l; 
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; ZL^JL 

*>JL, ^El^^ E^-Olnj o1]e:| ;q cfl ^ A^^-ofl 1^-5^- AflS. JS.^^ ^Wfl^ 

^1- ^J^^^>^ ^ NCOS ^^^Sl^ S.;gO.^ 5}^ A]^ 

I^^^IJ- 4] 

^1 1 %H1 ^^^i, ^V] OQAM ^^^^ 

^:£<^1 2.690559MHz^ ^s^-^Ccenter frequency)* NCO^ ^^n^-l- 

<^ OQAM ^^^^ ^J:^ >^^^o^ Aij^S ^^i-^S. 4^ 
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[£ 4) 




690559MHz 
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